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(57)Abstract: 

PURPOSE: To provide a preform for a composite member with 
which cracking and deformation hardly arise. 
CONSTITUTION: A filter 1 1 is pressed to the inner peripheral 
surface of a cylindrical porous metallic body 10 having open cells 
and both ends are hermetically sealed by jigs 12a, 12b. This porous 
body is immersed into liquid contg. a reinforcing material to apply a 
suction effect on this material from the inside of the porous 
metallic body. The reinforcing material concentrates and deposits 
within the cells of the porous metallic body 10. This body is taken 
out and dried, by which the porous metallic body dispersed with the 
reinforcing material within the cells, i.e., the preform, is obtd. This 
preform is then arranged within a high-pressure casting mold and 
the cells of the porous metallic body are impregnated with a molten 
light alloy, by which the composite member is produced. Since the 
filter 1 1 is pressed to the porous body, the volumetric rate of the 
reinforcing material increases near the inner peripheral surface of 
the preform. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the compound member made from a light alloy characterized by 
immersing the metal porous body which has free passage pore into the liquid containing reinforcement, 
arranging a metal porous body in a die after distributing reinforcement in the pore and drying by performing a 
suction effect or a pressurization operation to a metal porous body, and sinking a light alloy molten metal into 
the pore of a metal porous body. 

[Claim 2] The manufacture approach of the compound member according to claim 1 made from a light alloy 
characterized by for a compound member being the cylinder of the cylinder block for engines, contacting the 
inner skin of a tubed metal porous body in a filter, giving a suction effect from the interior of a tubed metal 
porous body, and distributing reinforcement to high concentration inside a tubed metal porous body. 
[Claim 3] The manufacture approach of the compound member according to claim 1 or 2 made from a light 
alloy characterized by forming an intermetallic compound between a metal porous body and a light alloy base 
material by furthermore heat-treating. 



[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of manufacturing the compound member made 
from a light alloy, by forming preforming containing reinforcement, such as a ceramic staple fiber, and a 
ceramic whisker, a particle, and infiltrating a light alloy molten metal into this with means, such as a high 
pressure casting process. 
[0002] 

[Description of the Prior Art] Conventionally, generally as a method of fabricating this kind of preforming, the 
suction dehydration fabricating method as shown, for example in drawing 5 is used. According to this suction 
dehydration fabricating method, preforming The process for which the inorganic binders (silica sol etc.) of 
reinforcement and a small amount are mixed and stirred at water, and the raw material slurry 1 is prepared, The 
process which supplies this raw material slurry 1 to the suction dehydration mold 2, and carries out suction 
dehydration through a filter 3, Then, Plastic solid 4 which consists of reinforcement deposited on the filter 3 is 
taken out, and it is manufactured through the process which carries out stoving of this, and the process which 
subsequently calcinates and combines reinforcement partially with an inorganic binder. 

[0003] The technique which carries out suction dehydration shaping of the cylindrical preforming which such 
preforming can obtain the thing of a configuration not only according to the disk configuration shown in 
drawing 5 but the required part of strengthening, for example, is used for strengthening of an engine cylinder 
liner at JP,4-25335,B is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there was a trouble as shown in ** of a degree - ** in the 
conventional suction dehydration fabricating method. That is, including a lot of moisture, Plastic solid 4 after ** 
suction dehydration has bad firmness, and tends to collapse in process of the handling to which it results in 
desiccation and baking. ** A crack occurs in process of desiccation and baking, or it is easy to produce 
deformation and a dimensional change. ** It is easy to generate a crack in preforming in the process set to high- 
pressure-casting metal mold, or the process which sinks in an alloy molten metal. 

[0005] In order to improve such a trouble, to improve the reinforcement of a Plastic solid is confirmed by 
concomitant use of organic binders, such as polyvinyl alcohol, and increase in quantity of an inorganic binder. 
However, if the quantity of a binder is increased, a suction moldability will fall sharply by viscosity rise of a 
slurry, and also the alloy content in the light alloy molten metal into which it sinks (Mg) reacts with Si02 of an 
inorganic binder, and is consumed, and in order that a fault, such as becoming the cause of the degradation of a 
compound member, may come out, there is a limitation in increase in quantity of these binders. 
[0006] On the other hand, since the reinforcement used for formation of preforming are generally expensive, 
recently, reduction of the rate of the volume of reinforcement is called for with the thinning of the configuration 
of preforming from a viewpoint that necessary minimum reinforcement are used for a need part. For example, 
although about 3mm even in thickness of cylindrical preforming used for strengthening of the liner part of the 
cylinder for engines is enough and it also made the rate of the reinforcement volume 10 - 30% conventionally 
from a viewpoint of the potentiation, not interfering especially from a viewpoint of the potentiation considering 
this as about 5% is known. 

[0007] However, when carrying out the thinning of the preforming in this way, the firmness of the Plastic solid 
after suction dehydration and the reinforcement after baking will be further inferior, and, on the other hand, it is 
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not avoided that the trouble of^^above-mentioned ** - ** actualizes m^^han former by the suction 
dehydration fabricating method usual in lowering the rate of the reinforcement volume to about 5% since the 
firmness of the Plastic solid after suction dehydration and the reinforcement after baking fall too while it is 
difficult. 

[0008] Furthermore, when cylindrical preforming was formed by the conventional suction dehydration 
fabricating method, as shown in said JP,4-25335,B, there was a trouble that there was a possibility that a routing 
counter until it obtains preforming may damage a preforming material in the process many [ not only ], but in 
which it removes a cylindrical filter (a die is called in this official report). 

[0009] This invention was made in order to solve such a trouble, it does not have the trouble mentioned to the 
above-mentioned ** - **, moreover, can respond also to reduction of the thinning of the configuration of 
preforming, and the rate of the volume of reinforcement free, and aims at offering the manufacture approach of 
the compound member made from a light alloy which can simplify a process in addition. 
[0010] 

[Means for Solving the Problem] The manufacture approach of the compound member made from a light alloy 
in connection with [ in order to attain the above-mentioned purpose ] this invention is characterized by 
immersing the metal porous body which has free passage pore into the liquid containing reinforcement, 
arranging this in a die, after distributing reinforcement in the pore, drying and considering as preforming by 
giving a suction effect to a metal porous body, and sinking in a light alloy molten metal into pore. In addition, it 
replaces with a suction effect, and the same effectiveness can be acquired even if it is made to perform a 
pressurization operation from the exterior to a slurry. 

[0011] Thus, preforming in this invention consists of a metal porous body and reinforcement distributed in the 
pore. The foam metal (refer to drawing 4 ) of marketing which the metal porous body said the three-dimension 
porous body which has free passage pore and has a filter function, for example, adhered to the cellular internal 
surface of foaming urethane resin, made the conductive matter into conductivity at it, plated the metal further, 
and urethane resin was subsequently made burned down, and was manufactured here is suitable, and the 
porosity is about about 70 - 98%. Moreover, particles, such as a ceramic staple fiber, and a whisker, a graphite, 
etc. can also be used for reinforcement combining these that what is necessary is just what raises reinforcement, 
abrasion resistance, etc. of the light metal used as a base material. 

[0012] When applying this invention to the cylinder of for example, the cylinder block for engines, it is good to 
use a tubed metal porous body, to contact the inner skin in filters with a fine eye (filter paper etc.) preferably, to 
give a suction effect from the interior of a tubed metal porous body, and to distribute reinforcement to high 
concentration inside a tubed metal porous body. Furthermore, an intermetallic compound may be formed 
between a metal porous body and a light alloy base material by performing heat treatment after light alloy 
sinking in. 
[0013] 

[Function] Since a porous body achieves a filter function, a liquid is discharged through free passage pore and 
the trap of the great portion of reinforcement is carried out into pore when the metal porous body which has free 
passage pore is immersed into the liquid containing reinforcement according to this invention and a suction 
effect or a pressurization operation is performed to a metal porous body, reinforcement will condense and 
accumulate in pore. Next, reinforcement can obtain in pore the metal porous body mostly distributed to 
homogeneity, i.e., preforming, by drying the whole metal porous body. 

[0014] Moreover, by the conventional suction dehydration fabricating method shown previously, although it 
was difficult to form preforming with the low rate of the volume of reinforcement, since the alimentation of 
reinforcement can be chosen free in this invention, preforming of about 5% of low rate of the volume can also 
be formed easily, for example. 

[0015] And since configuration maintenance is carried out by the metal porous body, handling, desiccation and 
the collapse at the time of baking, and a crack can prevent preforming in connection with this invention 
completely, and its dimensional accuracy of preforming also improves. Furthermore, since rigidity is high even 
when preforming is thin meat, the set to a casting die and positioning are easy, and a healthy compound member 
can be obtained, without a crack occurring with the pressure of the alloy molten metal into which it sinks with 
high pressure. 

[0016] In this invention, since reinforcement are held in the pore of a metal porous body, unlike the 
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conventional preforming fabr^^ig method, they do not need to add an^^ganic binder in a liquid, therefore 
do not have the need for baking, either. However, since the bonding strength of reinforcement and 
reinforcement, and a metal porous body can be heightened and omission of the reinforcement near the front face 
of a metal porous body can be prevented by calcinating after desiccation using the inorganic binder of a small 
amount, it is good to add an inorganic binder if needed. In addition, since the dispersibility of the reinforcement 
in the inside of a liquid is raised, it can be [ add / a surface active agent ] going to just make suitably. 
[0017] When it is necessary to strengthen especially one field of a compound member (for example, when it is 
necessary to raise the abrasion resistance of the inner skin especially like the cylinder of the cylinder block for 
engines), the inner skin of a tubed metal porous body is contacted in a filter with a fine eye like a filter paper, 
and a suction effect is given from the interior of a tubed metal porous body. Then, the reinforcement which 
were going to pass free passage pore and were going to flow out can be interrupted by the filter paper, and can 
accumulate near the inside of a tubed metal porous body, the rate of the volume of the reinforcement of the 
neighborhood can become large, and the abrasion resistance of a cylinder inside can be raised. In addition, it 
cannot be overemphasized that it can be applied also in case the approach of using a filter in this way 
manufactures other members. 

[0018] Furthermore, in this invention, nickel system, Cu system, or Fe system is used as a metal porous body, 
when performing heat treatment after sinking [ of a light alloy ] in, a hard intermetallic compound is formed in 
the interface of a metal porous body and a light alloy base material, and the reinforcement of a compound 
member, abrasion resistance, etc. can be improved further. In addition, when forming an intermetallic 
compound, it is desirable to perform baking of preforming in a vacuum and for an oxide film to be made not to 
be formed in the front face of a metal porous body. 
[0019] 

[Example] Hereafter, the example of this invention is explained. 

[0020] (Example 1) As a metal porous body, the foam metal (disk with a thickness of 5mm) of nickel system of 
95% of porosity and 44-55 pore numbers (2.54cm)/inch was used, and the way acid aluminum whisker (the 
diameter of fiber of 1 micrometer or less, average die length of 30 micrometers) was used as reinforcement. The 
silica sol of the above-mentioned whisker and a small amount was mixed in water, and 5% of raw material 
slurry was prepared by weight % of a whisker. Next, the above-mentioned metal porous body was set in the 
same suction dehydrator (however, a filter is not used) as drawing 5 , the above-mentioned raw material slurry 
was supplied, suction dehydration was carried out, and the whisker was made to condense and deposit inside a 
metal porous body. 

[0021] Then, this metal porous body was taken out from the aspirator, and it held after desiccation at 100 
degrees C, held at 700 degrees C in the vacuum, it calcinated, and disc-like preforming was obtained. The rate 
of the volume of the result of the gravimetry of preforming after baking to a whisker was about 10% (it is 15% 
when a metal porous body is included). This has been arranged to high-pressure-casting metal mold, aluminum 
alloy (JIS, AC8A) molten metal was sunk in with high pressure, and the disc-like compound member was 
obtained. 

[0022] (Example 2) As a metal porous body, the cylindrical foam metal (the outer diameter of 80mm, thickness 
of 5mm, height of 150mm) of nickel system of 90% of porosity and 26-35 pore numbers (2.54cm)/inch was 
used, and the graphite particle (pitch diameter of 2 micrometers) was used as reinforcement. The surfactant of a 
small amount was mixed with the graphite particle in water, and about 20% of raw material slurry was prepared 
by weight % of a graphite particle. 

[0023] Next, the filter paper 11 was applied to the whole inner skin of the above-mentioned cylindrical metal 
porous body 10, the both ends were sealed with Fixtures 12a and 12b, and it set in the dehydration tack 13, and 
the raw material slurry 14 was supplied in the dehydration tack 13, suction dehydration was carried out, and the 
metal porous body 10 interior was made to condense and deposit a whisker, as shown in drawing 1 . 
[0024] Then, this metal porous body 10 was taken out from the dehydration tack 13, it dried at 100 degrees C, 
and the cylindrical preforming 20 was obtained. The rate of the volume of the result of a gravimetry to a 
graphite particle was about 7% (it is 17% when a metal porous body is included). It has arranged in the high- 
pressure-casting metal mold (it explains in full detail in the following paragraphs) which shows this to drawing 
2 or drawing 3 , high pressure casting of the aluminum alloy (JIS, AC8A) molten metal was carried out, and the 
compound member was obtained. Furthermore, solution heat treatment of 500 degree-Cx6Hr was performed, 
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k^^eturn heat treatment were performed 



and formation and its afterbakH^return heat treatment were performed foKhe intermetallic compound of nickel 
and aluminum to the interface of a metal porous body and an aluminium alloy. 

[0025] Drawing 2 infiltrates aluminum alloy molten metal into the cylindrical preforming 20, and shows the 
example of the high-pressure-casting equipment for manufacturing a cylinder bush. This high-pressure-casting 
equipment sets the cylindrical preforming 20 in the cavity which consists of punch 26 which slides on the inside 
of the sleeve 25 which contacts a punch 21, female mold 22, and female mold 22, and a sleeve 25, and consists 
of a punch 21 and female mold 22, and infiltrates aluminum alloy molten metal 27 into the pore of this 
preforming 20 with the welding pressure of punch 26. 

[0026] Similarly drawing 3 infiltrates aluminum alloy molten metal into the cylindrical preforming 20, and 
shows the example of the high-pressure-casting equipment for manufacturing in one the cylinder block with 
which compound strengthening only of the cylinder-bush part was carried out. This high-pressure-casting 
equipment sets the cylindrical preforming 20 to the predetermined location in the cavity which consists of 
punch 26 which slides on the inside of the sleeve 25 which contacts a punch 31, female mold 32, the side mold 
33, and female mold 32, and a sleeve 25, and consists of a punch 31, female mold 32, and a side mold 33, and it 
is infiltrated into the pore of this preforming 20 at the same time it makes aluminum alloy molten metal 27 flow 
in this cavity with the welding pressure of punch 26. 
[0027] 

[Effect of the Invention] Since configuration maintenance is carried out by the metal porous body, handling, 
desiccation and the collapse at the time of baking, and a crack can prevent preforming in this invention 
completely, and its precision of preforming also improves. Moreover, since rigidity is high even when 
preforming is thin meat, the set to a casting die and positioning are easy, and a crack does not occur with the 
pressure of the alloy molten metal into which it sinks with high pressure. Furthermore, by the conventional 
suction dehydration fabricating method, although it was difficult, forming preforming with the low rate of the 
volume of reinforcement can choose the alimentation of reinforcement free in this invention, and it can also 
form preforming of the low rate of the volume easily. 

[0028] Moreover, in this invention, while a process is simplified like before since exfoliation of reinforcement 
and a filter is unnecessary since the metal porous body itself plays the role of a filter, it is effective in that there 
is no possibility of damaging a preforming material. 

[0029] In addition, when forming a hard intermetallic compound between a metal porous body and a light alloy 
base material, reinforcement, abrasion resistance, etc. of a compound member can be improved further. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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